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THE MOSQUITO THEORY, YELLOW FEVER 
AND ARSENIZATION. 



BY REGINALD B. LEACH, M.D. 



More than twenty years ago, Dr. Carlos Finlay, of Havana, 
Cuba, presented to the profession a theory to the effect that yellow 
fever is transmitted from a yellow-fever patient to healthy per- 
sons by mosquitoes. The Doctor's theory was long a mooted one 
among physicians, but he persisted in talking about it to all who 
would listen and in writing about it in every available publication, 
until, by direction of Congress, the President was empowered and 
requested to appoint a commission of physicians to investigate it. 
Drs. Walter Eeed, James Carroll, A. Agramonte and Jesse W. 
Lazear, of the United States Army, comprised the commission. 

These gentlemen at once proceeded to Quemados, Cuba, where, 
in June, 1900, experiments were begun and carried on until this 
so-called theory was proved to be a fact, and a report confirming 
Dr. Finlay's assertions was submitted to the Government in the 
following language : " Natural yellow fever is transmitted by the 
mosquito, and always and only by the mosquito." 

The correctness of this theory being admitted, a practical ob- 
jection to successful operation under it is instantly obvious. This 
objection was tersely stated by the New Orleans Board of Health, 
in a pamphlet circulated gratis in the City of New Orleans in 
1005, as follows: 

" The adaptation of protective measures to this important discovery, 
renders the prevention or suppression of an epidemic very simple, 
theoretically. It is practically impossible to screen from mosquitoes 
every case of fever that might be yellow fever, and it is impossible, 
also, to be certain of the destruction of all mosquitoes that may have 
been infected from mild and unrecognized cases of the disease." 

The results of the New Orleans epidemic of 1905 bear out this 
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conclusion. It appears therefrom that the most diligent and sys- 
tematic effort along the lines of the Mosquito Theory failed to 
prevent 3,391 cases of yellow fever, resulting in 448 deaths, in 
that city at that time. It is apparent, then, that, if yellow fever 
is to be conquered, other methods must be used in conjunction 
with those of Dr. Finlay. 

Preventive medication, by the mouth or by inoculation, is now 
an accepted medical fact. It is along these lines, therefore, that 
the solution may reasonably be sought. The purpose of this 
article is to show that the solution has not only been found, but 
has been proved. 

It consists in what is termed " Arsenization," and, as a theory, 
it was first presented to the United States Government as the 
result of researches undertaken by the writer at the request of 
the late Senator C. K. Davis. A memorial, calling attention to 
these researches, which was presented to the Senate by Mr. Davis, 
June 4th, 1898, was duly referred to the Committee on Public 
Health and National Quarantine, and by them was referred to the 
Surgeon-General of the Army, with a request for a reply. 

On May 7th, 1900, the reply requested was presented to the 
Congress in what is known as Senate Eeport 1215, and was to the 
effect that " there is not sufficient experimental evidence on record 
to justify your Committee in giving the subject any special con- 
sideration." 

At that time, this reply was apparently justifiable, for, up to 
1900, arsenization was little known outside of Brazil; and the 
assertions of the petitioner of June 4th, 1898, were supplemented 
only by those of a dozen Brazilian experts in the treatment of 
yellow fever, whose affidavits may have appeared rather fulsome 
in their unqualified laudation of a theory which had but twenty 
thousand practical tests at that time to its credit. To all intents 
and purposes, therefore, Senate Eeport 1215 put a quietus upon 
any prospect of an immediate practical demonstration of arseniza- 
tion north of the Equator. 

The persistence of a few physicians kept this theory before the 
profession through various medical journals and medical Socie- 
ties, with the ever-present hope that, eventually, action similar to 
that taken by Congress to prove or disprove the Mosquito Theory 
might yet be taken in regard to a theory involving the immuniza- 
tion of everybody exposed either to " natural yellow fever " or to 
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those "mosquitoes that may have been infected from mild and 
unrecognized cases of the disease." 

No opportunity for a practical test existed except in the Canal 
Zone, and the authorities on the isthmus, having adopted the 
Finlay Mosquito Theory as " the only known rational means of 
preventing or suppressing yellow fever," were reluctant to test 
another theory simultaneously, though the two acted along differ- 
ent lines toward a common goal. 

In August, 1905, the long-awaited opportunity was presented; 
consequently, it is now possible to give to the world some facts 
and figures, concerning both the Mosquito Theory and arseniza- 
tion — practically tested simultaneously in the same community 
under the supervision of Government officers — that it is believed 
will prove interesting even to the laity. 

These facts and figures are comprised in a report of the prac- 
tical results following the exhibition of arsenization in New 
Orleans in 1905. The report comprehends the greatest number 
of experiments with an alleged protective against a specific con- 
tagion ever made, within an equal radius, during an equal time, 
with such phenomenally favorable results to every individual 
experimented upon. 

In July, 1905, the authorities of the State of Louisiana and of 
the City of New Orleans requested the Federal Government to 
assume the responsibilities of the quarantine. This action was 
apparently imperative because of the rather unfraternal attitude 
of neighboring commonwealths, whose " shotgun quarantines " 
threatened commercial destruction for Louisiana. 

The State of Louisiana and the City of New Orleans having 
made suitable financial provision, the President directed the 
Marine Hospital Service to assume control in the infected dis- 
tricts, and Dr. J. H. White, Deputy Surgeon-General, was placed 
in charge, with headquarters at New Orleans. 

The Mosquito Theory was at once put into practice. The de- 
struction of all mosquitoes, especially the stegomyia fasciata, (the 
only species of mosquito known to transmit the yellow-fever 
miasm) plus sanitary and hygienic measures, was vigorously in- 
stituted, and a propaganda of education of the populace in the 
Mosquito Theory was begun. 

The local Board of Health, cooperating with the Federal 
authorities, appointed physicians of known ability along these 
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lines to give lectures nightly upon the new theory of protection, 
which, up to this time, had never been tested within the borders 
of our country. 

All available halls and opera-houses were utilized, where, with 
charts and slides and stereopticons, these physicians elucidated 
Dr. Finlay's theory of yellow-fever prevention or suppression, as 
it had been demonstrated in Quemados, Cuba, by the above-men- 
tioned commission. The lecturers also not only urged the people 
to screen and oil their cisterns and to clean up their premises, but 
requested them to urge their neighbors to conform likewise to 
the law of their city — thus augmenting the utility of the Mosquito 
Theory by removing other breeding-grounds and feeding-places 
for the deadly stegomyia. 

At the urgent request of the Federal authorities, the City Coun- 
cil of New Orleans enacted a special ordinance, to take effect at 
once, to the effect that all residents of New Orleans must at once 
screen their cisterns. 

At the same time, with an appropriation fund of $350,000 pro- 
vided for the special purpose, all idle teams in New Orleans and 
vicinity were pressed into the service of the officials, and all idle 
labor was provided with employment. Many volunteer organiza- 
tions sprang into being; house to house inspection became the 
order of the day; and much housecleaning was attended to 
promptly. But the epidemic that showed 54 new cases on August 
3rd, 1905, continued to increase in apparent severity, until, on 
August 12th, the climax was reached, with a report of 105 new 
cases on that day. 

I do not mean to assert that the Mosquito Theory is unfounded. 
Its practical efficiency is vindicated by a comparison of the epi- 
demic of 1878 with that of 1905, difference in population at the 
two dates being considered. I do assert, and the figures of 1905 
bear out the assertion, that it is inadequate, of and by itself, to do 
more than mitigate the spread of yellow fever. 

On August 3rd, 1905, a new factor entered into the contest. 
On that date, a letter from the writer was published in New 
Orleans setting forth the claims of the advocates of arsenization, 
and stating the manner in which the protective drug was to be 
used. A few days later, at the request of a number of prominent 
citizens of New Orleans, the writer went to that city and spent 
several weeks therein in educating the people along these lines. 
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The suggested preventive was taken up by the populace of the 
threatened city in a truly astonishing manner. The practice of 
arsenization spread so rapidly that, within a few days, "whole- 
sale druggists and jobbers, who usually ordered arsenious-acid 
tablets from the manufacturers in 100,000 lots, began supplying 
same in 100,000 lots to the retail trade." Even this soon began 
to be inadequate to provide the public with the particular pre- 
scription it demanded the privilege of testing to the utmost. Job- 
bers and wholesalers soon ordered in millions, until, upon investi- 
gation by representatives of " The Druggists' Circular," of New 
York, and " The Lumber Trade Journal," of New Orleans, it 
was learned that between fifteen and twenty millions of this par- 
ticular tablet had been supplied to the trade of New Orleans 
within the preceding twenty-three days, "with many more mil- 
lions to the trade of outlying infected districts." 

The figures contained in the reports made by the representatives 
of the two publications above mentioned, are the only figures thus 
far obtainable and are more or less meagre, of course, as the epi- 
demic inquisition continued, as usual, until frost. 

From these figures it appears that, on or before the date of 
investigation by the above-mentioned publications, enough arse- 
nious-acid tablets had been disposed of to residents in New 
Orleans to properly arsenicize at least 165,000 persons; but 11,000 
residents had left the city up to that time, and there were 16,000 
immunes in the city at that time. The number of the persons 
thus accounted for, when subtracted from the known normal 
population of New Orleans, gives a total of not more than 95,000 
non-arsenicized non-immunes in that city during the epidemic of 
1905, under the alleged protection of the Mosquito Theory, plus 
sanitary and hygienic measures. 

While 3,391 persons, of the 95,000 protected only by the Mos- 
quito Theory, contracted the prevailing malady, and 448 of these 
succumbed to the disease, but five (5) of the 165,000 arsenicized 
persons in the same city, at the same time, contracted the disease ; 
and all of these cases, though " showing unmistakable signs of 
yellow fever," were exceedingly mild in character, and all of these 
patients recovered within a very short time; in fact, it was stated 
by the father of two of the patients that, though pronounced by 
the authorities as " cases of undoubted yellow fever," they were 
at no time confined to their beds. 
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The result was such that, were it not capable of statistical veri- 
fication, it would be incredible. The daily number of new cases, 
which, up to that time, had shown a marked increase over the 
corresponding period in the epidemic of 1878, (105 as against 43 
on August 12th), rapidly diminished, until by August 26th, when 
arsenization had become general, official reports showed but 31 
new cases as against 225 on the corresponding day in 1878. 

What caused the sudden checking of the ravages of the plague ? 
Was it arsenization or was it the efforts of the Marine Hospital 
officials along the lines of the Mosquito Theory? Two things 
point unmistakably to arsenization as the prime cause. First, 
the united efforts of the Federal, State and municipal authorities, 
for several weeks before arsenization was introduced, did not pre- 
vent a steady increase of the contagion. Its cessation dates pre- 
cisely from the introduction of arsenization. Second, the practi- 
cal immunity of arsenieized persons corroborates, and puts beyond 
dispute, the inference from this coincidence. If the same percent- 
age of illness and death had been maintained among the 165,000 
arsenieized, as among the 95,000 non-arsenicized, there would 
have been 5,890 additional cases of yellow fever and 778 addi- 
tional deaths during the epidemic in New Orleans in 1905. 

Summarizing briefly, these conclusions rest on evidence which 
is beyond all denial: 

1. The destruction of mosquitoes is but a partial protection. 
It is a practical impossibility that it be made absolute. Only by 
an ever-present autocracy, which the temper of our people will not 
endure, except in the face of extreme peril, can it be maintained. 
Epidemics will become serious before it can be put in force. 

2. Arsenization is practically a complete preventive of the con- 
tagion, and an absolute preventive of fatality. 

3. Yellow fever is a recurring menace to a considerable section 
of our country, and a constant impediment to the greatest enter- 
prise in which the United States is now engaged. 

Do not these propositions imperatively demand an immediate 
investigation by the Government ? Such an investigation will be 
asked at the next session of Congress. Whether it will fail of 
consideration, amid the great mass of business pressed on that 
body by selfish interests, depends largely on the intelligent people 
of the United States, to whom the facts are here submitted. 

Eeginald B. Leach. 



